Background -There is a debate over results obtained from type 2 diabetes mellitus (DM2) obese patients and non-DM2 patients, in reference to metabolic control and ponderal loss, after bariatric surgery. Aim -To evaluate weight loss and metabolic profile of obese patients with DM2 versus non-DM2 subjects, one and three years after bariatric surgery. Methods -Data from 38 non-DM2 patients and 44 DM2 patients submitted to Roux-en-Y gastric-bypass were analysed retrospectively. For the preoperatory, first and third year of post-operatory, were compared: weight, body mass index (BMI), fasting glucose (FG), high density lipoprotein (HDL) and triglycerides (TG). Results -Preoperatively, both groups were statistically equivalent in regards to weight, BMI (P = 0.90) and HDL (P = 0.73). This was not the case when TG (P = 0.043) and FG (P<0.01) were analyzed. In PO1, both DM2 and non-DM2 groups showed a reduction in weight, BMI and TG, just as FG in the DM2 group (P < 0.05). HDL increased (P < 0.05) in PO1 in both groups. In the following period, between PO1 and PO3, only TG continued to decrease in the non-DM2 group (P = 0.039), while the other variables did not change. In the DM2 group mean A1c in PO3 was 6.2% +-0.75 (P = 0.027). It was compared both group's postoperative data. HDL's and TG's variation between groups did not differ in PO1 or between PO1 and PO3. Weight in PO1 and PO3, just as BMI in PO1 and PO3, were not significantly different either. Conclusion -In PO1, weight loss and metabolic improvement was seen in both groups. This was sustained in PO3, with no significant weight regain or lipid/FG change. A1c found suggests a reasonable control of DM2 surgery. A trend towards a less intense weight loss could be noticed in the DM2 group (P = 0.053).
INTRODUCTION
I t is estimated that obesity in the United States doubled between 1980 and 2004, affecting as much as 30% of the population 13 . Obesity is associated with illnesses such as cardiovascular disease, insulin resistance, hyperinsulinemy, type 2 diabetes mellitus (DM2), dislipidemy and sleep apnea 4, 11 . The life expectation of a morbidly obese individual can be reduced by 5 to 20 years. However, bariatric surgery is one possible option for reducing such risk by 35% 2, 17 .
Unfortunately, dietary therapy is relatively ineffective in the long run for obese individuals, and in most cases no more than 5 to 10% of body weight is lost with dietary restrictions, physical activity and antiobesity medication 4, 5 . Currently, bariatric surgery stands out as an effective treatment for obesity. Among several techniques employed, there are specific differences as to their effects in regards to the gastric remainder and alimentary disabsortion 11 . The Rouxen-Y gastric-bypass (RYGB) is the most commonly employed technique being predominantly restrictive 11 .
Bariatric surgery is a highly efficient means of controlling illnesses related to obesity, especially type 2 diabetes mellitus (DM2), which improves before significant weight loss 6, 14 . This fact can be explained not only because of the surgery's restrictive effect and a certain level of malabsortion, but also due to the control of the patient's appetite and enteric celerity caused by incretins (GIP and GLP-1), whose release and effect is considerably augmented in DM2 patients submitted to bariatric surgery 7 .
Currently there is a debate over results obtained from DM2 obese patients and non diabetic patients, in reference to metabolic control and ponderal loss, after bariatric surgery.
The aim of the present study was to evaluate weight loss and metabolic profile of non-DM2 obese patients versus DM-2 subjects, one and three years after bariatric surgery.
METHODS
An observational retrospective cohort study was performed based on the analysis of promptuaries obtained from 38 non-DM2 patients and 44 DM2 patients, classified by age, gender and body mass index (BMI). Between 2001-2006, all patients were submitted to RYGB (a 30 mL gastric pouch, isolated from the remainder by staples, anastomosed to the distal jejune, which is divided 30 cm below the Treitz ligament, and the proximal portion is anastomosed to the small bowel 100 cm below the gastroenterostomy).
For the pre-operative (PREOP), first and third year of post-operative periods (PO1 and PO3), the following variables were compared: weight, BMI, fasting glucose (FG), HDL, TG. In the PREOP, both groups were statistically equivalent in regards to weight, BMI (P = 0.90) and HDL (P = 0.73). This was not the case when TG (P = 0.043) and FG (P<0.01) were analyzed. PREOP data is shown in Table 1 .
The statistical analysis were done by T-test or
Mann-Whitney test, according to the appropriate characteristics of the individual groups. Statistical significance was considered when P < 0.05 was found.
RESULTS
The non-DM2 group, in PO1, showed a reduction in weight, BMI (P<0.001) and TG (P=0.046). HDL increased (P=0.025). In the following period, between PO1 and PO3, only TG continued to decrease (P=0.039), while the other variables did not change.
The DM2 group, in PO1, showed improvement in weight loss, BMI, TG and FG (P<0.001), and an increase in HDL (P=0.002). There was no significant difference in the evaluated parameters between PO1 and PO3 (Figures 1 and 2). Mean A1c (Figure 3 ) in PO3 was 6.2% +-0.75 (P=0.027). Among those exclusively using OAD in PREOP, only one patient continued using oral antidiabetic drugs -OAD -(sulfonylureas or metformin) in PO3. Considering those taking insulin and at least one OAD, there were eight patients. In this group, 50% needed no medication for DM2 control, while 50% still used at least one OAD. One patient did not discontinue taking insulin. It was compared both group's post-operative data (Figure 4) , based on the previous statement of the equivalence between them at baseline concerning weight, BMI and HDL. HDL's variation between groups did not differ in PO1 (P=0.382) or between PO1 and PO3 (P=0.856). The same was found for TG in PO1 (P=0.057) and between PO1 and PO3 (P=0.772). Weight in PO1 (P=0.123) and PO3 (P=0.053), just as BMI in PO1 (P=0.482) and PO3 (0.113), were not significantly different either ( Figure 5 ).
DISCUSSION
In PO1, weight loss and metabolic improvement could be clearly seen in both groups. This was sustained in PO3, with no significant weight regain or lipid/FG change.
Pories et al. 12 observed sustained diabetes control in 83% of 608 obese subjects after RYGB, over 9.4 years. There is also evidence that in those who are not entirely relieved of of DM2 symptoms, they experience at least a certain amelioration of the disease 4 .
In this study, the A1c found suggests that reasonable control of DM2 was achieved after surgery although it did not meet the mean values for the non-DM2 population.It was noticed an important decrease in the use of OAD (only one patient used OAD in PO3), which is consistent with the literature 15 . Some factors such as DM2 in PREOP, high A1C and use of insulin were correlated with poor DM2 control post-operatively, while weight loss magnitude and adipose tissue reduction were associated with a wider DM2 improvement 15 .
Other comorbidities, such as arterial hypertension, dyslipidemia, obstructive sleep apnea, showed improvement after RYGB in several studies 4, 15 . There was significant difference between PREOP and PO1 (P<0.001), but not between PO1 and PO3 In the present study it was observed sustained lipid profile improvement in PO1 in both groups.
Here, a trend towards a less intense weight loss could be noticed in the DM2 group (P = 0.053), which may not have been statistically significant because of the sample's size. This lower weight loss was found in the study by Morínigo et al. 10 . Some studies also indicate that post-operative weight loss did not correlate with DM2's PREOP length, but was inversely proportional to the DM2's severity in PREOP 15 .
Considering the challenge of clinical management of DM2, surgery appears to be a promising treatment for obese DM2. Nevertheless, it is rarely considered an option in clinical algorithms, nor in clinical practice for DM2 15 .
Several mechanisms have been proposed for ameliorating DM2 after RYGB. Some studies suggest weight loss, reduced caloric intake, decreased ghrelin, increased PYY and increased secretion of other hormones from the entero-insular axis: incretins, such as GLP-1 and GIP, for subsequent contact between food and the distal small intestine 5, 9, 15 .
Incretins play a role in slowing peristalsis and gastric emptying, consequently lowering food intake. They also inhibit glucagon secretion. Collectively, these actions contribute to DM2 control 6, 9, 15 . Another positive contribution of incretin involves increasing insulin secretion, stimulating proliferation and inhibiting apoptosis of pancreatic beta-cells 14 . Laferrère et al. 7 determined that higher secretion and increased action of incretins was present after RYGB, which they attributed to faster glucose delivery to the small intestine.
DM2 improvement after RYGB is also related to higher insulin sensitivity due to a rise in adiponectin levels, which is present in serum in a inversely proportional relation to total fat mass 5,6 . Mari et al. 8 showed that lean subjects had better insulin sensitivity compared to obese ones. Despite this difference, after bilio-pancreatic diversion, obese subjects could attain a sensitivity comparable to the lean control group.
Rubino et al. 11 suggested that DM2 improvement after obesity surgery could be due to a change in free fatty acids (FFA) metabolism. It is known that high serum FFA concentrations increase insulin resistance and inhibit insulin secretion in both animals and humans. In this context, since RYGB reduces both fasting and post-prandial serum FFA, this could contribute positively to insulin resistance control.
A recent study 1 evaluating subjects exposed to RYGB seven years after surgery reported a significantly lower total mortality, as well as DM2, cardiovascular and cancer-related deaths compared to obese subjects not exposed to surgical treatment. Mortality related to other causes (suicide, trauma, etc) was higher among the surgical group.
All things considered, despite the widely-known morbidity and mortality related to the RYGB surgical procedure (13.6% and 0.5%, respectively), several studies propose that running such risk is reasonable in light of its readily known clinical benefits and promise of sustained control of a chronic, progressive and lethal disease such as DM2 15 .
CONCLUSION
In PO1, weight loss and metabolic improvement was seen in both groups. This was sustained in PO3, with no significant weight regain or lipid/FG change. A1c found suggests a reasonable control of DM2 surgery. A trend towards a less intense weight loss could be noticed in the DM2 group.
